Objective A likely, but less investigated interaction of the switched gradient field with medical implants is gradient-induced vibration [1], [2]. Vibrations are caused by induced local magnetic fields due to eddy-currents in electrically conductive structures of medical devices counteracting with the static main magnetic field. Measurement of vibrations in an MR environment is a complex experiment, especially if not contacting objects mechanically and thus preventing influence to the measurement. Therefore it is a desire using a contact-free measurement system. We describe an investigation using an optical sensor for measuring gradient-induced vibration on copper and titanium circular plates (dummy implants of a pacemaker can) as well as a real hip stem implant.
Results
We received quantitative data for the 3 test runs: maximum vibration amplitude of the used frequencies for 1) copper dummy of 137 µm, 2) titanium dummy of up to 84 µm and 3) hip stem up to 10 µm, also shown in FIG. 1. The frequency of all curves show approximately the source frequency of the gradient system applied. Dependent on the materials conductivity, the results show an increase in vibration with a higher conductivity and a decrease in addition with a higher test object mass. 
Discussion & Conclusion
The data received in this experiments show the feasibility of measuring vibration amplitudes and frequencies of electrically conductive structures, e.g. implants, in the MR environment. The difference of the copper and titanium plate vibrations can be detected as an absolute value. In further measurements, the method needs to be validated using for example a second high accurate laser vibrometer. However such devices are expensive and are magnetic. Therefore we have investigated a solution presented in this abstract using an optical sensor inside the static magnet field, very close to different test dummies and a real hip implant for evaluating the test methodology capability of detecting gradient-induced vibrations of a device quantitatively for MR safety assessment. DOI 10.1515 DOI 10. /bmt-2012 
